The aim of this study is to determine bilateral tubal ligation incidence performed during C-section in women with a history of 2 or more C-sections and the factors affecting sterilization demand.
Introduction
Tubal sterilization is one of the most effective contraception methods. Female sterilization with bilateral tubal ligation (BTL) became popular in 1960 and it is still widely used around the worldwide for contraception purposes. It is estimated that about 180 million couples around the world choose this contraceptive method (1) . On the other hand, in developing countries, use of BTL is limited due to religious prohibitions, legal limitations, inadequate opportunities, requirement of operation and the fact that the method is irreversible (2) (3) (4) .
There are many methods for tubal sterilization in the literature. These methods include colpectomy, culdoscopy, laparoscopy, laparotomy and mini-laparotomy. Today, as access to fallopian tubes is easy during C-section, laparotomic BTL can be performed also on women who have completed family size (5, 6) .
Female sterilization is generally performed during C-section in situations in which medical conditions of the mother poses danger in future pregnancies or in which fertility of the women is completed (7) . Good consultancy service before operation will reduce chance of regret. This is because studies show that patients who undergo tubal sterilization during Csection have a higher ratio of regret and some patients even perceive that they are forced by their doctors (8, 9) . Most frequent reasons for regret are wanting to have a child from a new partner, death of a child or wish to have a male sex child (10) . It is recommended that sterilization is conducted 6 to12 months following birth after development of the baby is guaranteed. Meanwhile, tubal sterilization during C-section is cost-effective (11) .
Tubal sterilization is a method which is conducted during birth with C-section and has an important role on prevention of unplanned pregnancy and reduction of maternal mortality. The aim of this study is to determine the incidence of BTL performed during C-section in women with a history of 2 or more C-section and the factors affecting sterilization demand.
Material and Method
This was a prospective, cross-sectional study of the patients with C-section followed by BTL at Zekai Tahir Burak Women's Health, Education and Research Hospital between February 2017 and June 2017. The study was approved by the Ethics Committee of the hospital (No: 69/2017). The clinical data of the patients were obtained from medical charts and electronic records of the hospital. Patients who did not want BTL were asked to fill a questionnaire involving reasons for not asking for BTL. Also we asked them to fill in a questionnaire involving information regarding educational and socioeconomic levels, income status, and the reasons for not wanting BTL. The criteria of inclusion were a history of at least 2 C-sections and pregnancy of 37 to 41 weeks. Women with a history of BTL failure, underwent urgent C-section, and with pregnancies subject to fetal congenital malformations, placental invasion abnormalities, gestational diabetes, hypertension or chronic illness were excluded from the study. Patients were divided into two groups according to BTL application during C-section. We informed patients and their husbands verbally about bilateral BTL before C-section and received written informed consent. This included information on alternative methods of long-term contraception, advantages and disadvantages as well as relative failure rates of each method.
Modified Pomeroy procedure involved clamping either of the fallopian tubes at its middle section with a pair of Babcock forceps and elevating a loop of the tube. Base of the loop of the tube was then transfixed and ligated with vicryl number 2 and the sutures held long. A 2-cm section of the tube in the ligated loop was then transected and removed with scissors. The cut ends of the tube were cleaned and inspected for any hemorrhage. The suture was cut short. A mirror procedure was performed on the contralateral tube.
Statistical analysis was carried out by using the SPSS software version 17.0 (SPSS Inc., Chicago, IL). Qualitative data were expressed as number and percentage, while quantitative data were expressed as mean and standard deviation. Sample t test and Chi-square test have evaluated associations between the categorical and continuous variables. A value of p<0.05 was considered statistically significant.
Results
During the study period, 119 patients with a history of 2 or more C-section underwent C-section. One patients were excluded from the study as BTL cannot be performed due to intra-abdominal dense adhesions. A total of 118 women were included in the study. BTL during C-section was added to the operations of 51 patients (43%) and 67 (57%) patients did not want BTL (Figure 1 ). The number of the children at home, and number of prior C-section were significantly higher in women who accepted BTL during C-section compared to women who did not want BTL during C-section. The differences between the groups in terms of age, duration of marriage, gravida, education level, income status, gender of the children at home, and use of previous contraception were not statistically significant. Demographic characteristics are shown in table 1.
Reasons of patients who did not want BTL during C-section are shown in table 2. The most common reason for BTL at caesarean section in this study was religious beliefs (n=18, 26.8%) followed by demand to use reversibl contraceptive method (n=12, 17.9%), partner who does not want BTL (n=17.9, 18%), desire to have children in the future (n=9, 13.4%), worries about the future (n=7, 10.9%), indesicion (n=6, 8.9%), and fear of complications related to BTL (n=4, 5.9%). 
Discussion
In developing countries, there is a rapid population increase due to increased pregnancy rates, which leads to an increase in risky pregnancies. This will be solved by using of effective contraception methods. In developed and developing countries surgical sterilization is adopted widely. In United States, 38% of women with children undergo BTL. Postpartum BTL constitutes half of all sterilization procedures and it is higher in those who give birth with C-section compared to those who give vaginal birth. Every year about 340,000 Americans undergo sterilization surgeries and this constitutes 8-9% of all births (12) .
Although there are many BTL methods in the literature, most frequent technique was described in 1929 by Pomeroy. These kinds of applications continued until 1960s and as of early 1970s surgical sterilization started to be used more commonly (13) . In a lot of series, sterilization was shown to be safe and secure and rate of morbidity was reported to be between 1 to 6 percent (14) .
In our study, it was shown that 43% of women with a history of least 2 C-sections wanted tubal sterilization during Csection. In another study, it was shown that previous C-section history included 60% of BTL during C-section and half of the women did not have any underlying pathology (15) . Socioeconomic status and history of C-section constitute the most important risk factors in requesting BTL during C-section (15) . In a study conducted by Barros et al. it was detected that 9.4% of women were sterilized during C-section and 31% of patients with a history of C-section underwent BTL procedure during their second C-section. In the study, 3.7% of the patients who had C-section had low income while 20% of them had high income (16) . Consistently, it was determined in our study that 2% of those who wanted BTL had low income. This ratio was statistically higher in patients who did not want BTL (10%). This can be explained by young age of the patients (30% of patients under 30 years old) and by the fact that the gender of the children they have is only boy or only girl (8/9).
Age during BTL constitutes the most important risk factor for future regret. A systematic review analyzing the relation between regret after sterilization and the age during sterilization showed that women who were 30 years old or younger during sterilization had twice regret than those who were above 30 during sterilization. Moreover, it was shown that these patients had undergone 8 times more tubal recanalization operations or evaluations for in vitro fertilization (IVF) (17) . In another study, main causes for regret after BTL were reported to be young age (<25), inadequate awareness about the procedure and knowing fewer contraception methods before BTL (18) . In our study, none of the patients who requested BTL was under 25 years, and 30% (15/51) of patients who requested the procedure were below 30 years old. Therefore, informed consent of the patient requires considerably more counseling to be provided by the physician regarding potential risks and benefits of this procedure than it is required for alternative methods of sterilization and contraception (19) .
Tubal sterilization is often requested by women who are around the age of 30 and who have completed their family size. The mean age of women sterilized during C-section in this study was 32.1 years. This result was similar to those obtained in Spain and Nigeria (11, 13) . The mean age for BTL is a little lower (26.6-32 years) in Asia, Latin America, Caribbean and North America than that of our report (20) .
In developing countries, the age of women who undergo tubal sterilization ranges from 32 to 35 years old, after they have had 6-7 living children. In this study, it was found that the mean number of children living at home of women sterilized during C-section to be 2.5. In a study conducted by Muhitir et al., the mean number of surviving children was found to be two children lower for women sterilized during Csection (11) . The risks and cost associated with repetitive operations may also result in the lower number of children by these women.
It is general practice to suggest sterilization to a woman following two or three C-sections because of the hypothesis that there is a risk of operative complications and poor perinatal outcomes (21-23). The indications for BTL during C-sec-tion in this study were complications risks associated with repeated C-sections and being reached the targeted number of children. The common reasons for BTL during C-section in this study were religious beliefs followed by demand to use reversibl contraceptive method, partner who does not want BTL and desire to have children in the future. In developing countries, use of BTL is limited due to religious restrictions, legal limitations, inadequate opportunities, requirement of operation and the fact that the method is irreversible (2) (3) (4) . On the other hand, in United States, family planning policies and medical norms differ among states. For example, patients with public insurance in California have greater access to long-acting reversible methods that may constitute an alternative to sterilization (24) .
Conclusion
As far as we know, this is the first study conducted in Turkey to analyze female sterilization by BTL during C-section in women with a history of repeated C-section operations. We found that 43% of women who have given birth before 2 or more C-section want to have BTL for contraception during C-section. In one fourth of the cases, pregnant women did not want BTL due to religious beliefs.
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